Embryonic fibroblasts with a gene trap mutation in Ext1 produce short heparan sulfate chains.
Mutational defects in either EXT1 or EXT2 genes cause multiple exostoses, an autosomal hereditary human disorder. The EXT1 and EXT2 genes encode glycosyltransferases that play an essential role in heparan sulfate chain elongation. In this study, we have analyzed heparan sulfate synthesized by primary fibroblast cell cultures established from mice with a gene trap mutation in Ext1. The gene trap mutation results in embryonic lethality, and homozygous mice die around embryonic day 14. Metabolic labeling and immunohistochemistry revealed that Ext1 mutant fibroblasts still produced small amounts of heparan sulfate. The domain structure of the mutant heparan sulfate was conserved, and the disaccharide composition was similar to that of wild type heparan sulfate. However, a dramatic difference was seen in the polysaccharide chain length. The average molecular sizes of the heparan sulfate chains from wild type and Ext1 mutant embryonic fibroblasts were estimated to be around 70 and 20 kDa, respectively. These data suggest that not only the sulfation pattern but also the length of the heparan sulfate chains is a critical determinant of normal mouse development.